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^<H1 7] "HI JjLJrj^ -g-o> a]^^ Sfl^-o] A]^, tifl^ #-g-ol 

°1« 3]*fl ^S^H EVRC^l ^ ^B^H # 7 j ^l^ol^ ^7>A]^ 

^s^l -§-^- ^f-<LS*| €- iels] ^ ^e]^ ^ava 
£ 6 

W# <&^, Al^ AGC, Cf^ ^1 3gEi, ^^^1 
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^0030001330 #^ <aj*>: 2003/12/3 

^sHfrs] *fl# ^A]7l7l ^ -2.^-2. 41JL^ ^ 

{Preprocessing of Digital Audio data for Improving Perceptual Sound Quality on a Mobile 
Phone} 

i 1-8- EVRC(Enhanced Variable Rate Coding) JL5f7| <i) 

£ 2b^r EVRCS ^il|t ^ ^ ^"-§-^1 ^ ^o]M- M-B)-^^ ZLEfl^. 

£ 3a^r -g-^^- EVRCS ^flsH ^-f #^1- ^ ^^^(RDT: Rate 

Determination Threshold)^ ^o]m. q-Bj-vfl^ ZLHfl^., 

£ 3b^r £-eJ"& EVRCS. ^-^Sf^ ^ ^2)- ^ojl- ufBl-vfl^ ZLHfl 

£ 4a^ ^ 2)^1 ^«oi s^fl^ o.qv Ai^cfl tfl^ Hel)°d ^ _2.^> -*1Jl» M-bKA^ 

45-4 



^0030001330 %^ °AA- 2003/12/3 

5- 5bTr ^ *|*] ^«o] ^*fls}*l Sg-r -g-<^ ^]Jl«11 cfl^- Hefl°J .2.*}- X\7}^&-2r M-Bf 

5= 7£- «v^oH tcf^. AGC #^31- ^^}7] ^Htr *rH. 

£ 8£- Terhardt^ a^tfl 7}^ ^^^(ATH: Absolute Threshold of Hearing) 3.^ i-f^r 

£ 9^ ^741 rfl^^(Critical Bandwidth)^- -g^^l ^tr ^sflH. 

£ lO^r ^<*f| 4€- #Sr# ^^*f7l 

£ ll£ -g- nr€- 4# €■ ^(MTNF: Multi-Tone Notch Filter)*- 3-§-*l^ 

£ 12^ ^o)l nj-^ 4# ^ i^l ^Eil- ^-§-^m^r Re [0]S1 ^Sr« M-Bf 
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0030001330 ^^ <a^>: 2003/12/3 

<20> o]^ ^a] Al^^c^ o.^ ^ cflcrfi^ °-Aj ^Al A]^ t fl^ 64 kbps0l l u])^- 

7) ofl^l, -8-^ ^15:^ ^fl o]^ ^a] AiiEfloflA^ a>^^ -g-^ <y.^ 

7]^ IS-95^ QCELP(Qualcomm Code Excited Linear Prediction), EVRC(Enhanced 

Variable Rate Coding), GSM^l VSELP( Vector-Sum Excited Linear Prediction), 
PRE-LTP(Regular-Pulse Excited LPC with a Long-Term Predictor), ACELPC Algebraic Code 
Excited Linear Prediction) -£-¥- LPCCLinear Prediction Coding: °fl^ -f- 

JLSr) H o V ^^r 7l tiV a^L 3* 7Hi Slcf. LPC 311^ -§-^ ^ a>^- 

2] ^ ^S^l 2.^ A>-g-§>ji A}a^ f^^folij <y- 

*H A i ^r^l <^Hr*H A}eJ-oj ^ ^r-i- nfl^ a] Jr-^ ^ 

*V*1 ^ y o^^r ^l~§-*Kr3l, o] nfl o.^ ;g#*Br VADCvoice activity 

detection: tr^k 

<21> ^ofl o]^^s|- 7 ].ol^o 1 l 7l l -5-^f-i: *fl^r^ ^Wl^, ^^1^71 ^-EflolH A]^o. 

7>^a>7> Aj^tr slk)Sl 2}-^* ^sfl ^ A^al^c-^e^.. A^jA,) -o] ^ ^ofl rcj-e^ 
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f" ^1J>^ 5fl^-°l ^>7fl t^5M , oj^-SV ^Aj-o] Ol^f-A] Al^^o^l^ -g-OV A^li^ T^*]- 
7K> €" ^"Oll A<?lol £^J7 clef. 



<22> 



<23> 



<24> 



£-Aj S cj] j B.^] EV RC ^.O^ Aljr-g. °*Hif^- t>fl ^O] 
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0030001330 #<3 <&z}: 2003/12/3 

<25> ® -H^Sj- Cfl<^ ^£ ^ ^ 

<26> © a)^. tfoio) ^5}-^ ^ ^Aj- 

<27> ® 5)1 o]= oi/lJflolJEL J=L£.<£| ^ «s£ 

<28> © ^-ol- ^7} #X}7] ^Ofx]^ <g^- 

<29> © J^oV ^ J=L« o] ^ 

<30> ^ f ^ ^o]-§- ^SSjiL^, 15. 0_tq^. Aljr^ 7 }^~3\.+ 0] 20 - 

20,000 Hz A}olo} Ajlfl- 2.3= i^-§>ji 01 AM-, tflJ^iq ^c}]^ -g-^ ^jL-& ^ 

*>7) *H 4 KHz(i£^r 3.4 KHz) °1*>^ ^3 (lowpass filter)* *l~g-*H jL^sf ^ 

°1 3 ^ ^*fl 3£r ^-a- ^Hf^Rr *HHH ^#5)^ S\^r ^ 

<31> JjL lH8*Kr LPC TflgS] -g-^ ^ 71^^ e^-^°J nfl^-olrf. 

^ti>^o] LPC <y-^ 7l ^^ 01^ ^sHrCformant frequency)!- ^ 

°1 °l-g-*r<*l 41 -M- *}o]^. sj^sj-^ c^7l ^(excitation 

signal)* 3*H*l ^^(codebookHH ^^cf. Afei-o] ^ t±<&& S.^}^ 

-g-OVo,| A ^ ^Sj-^l ^^Rr ?M QSLV], -g-OVo] S$ 

-S-^ ^lli «l«fl-H -2.*}-7> ofl-f # ^ *? n H] 0} 3j-^oflAl Q i^iL 4]JL°fl S^sM 

5£*r Ef^fr f^*>7fl ^-f7> 
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20030001330 #^ ^7}: 2003/12/3 

<33> Li] ^S, ^>7l ^7> sM-*lfe ^#0. ^ _g.ov ^^o] Oj 

3 fl^tb -fr*!^ EVRC uflTj ^--g- ell ^7M?1 

<34> n^l^JUL 4^ -^^l #71 ^#<2} ^o] o. EVRC^l 

"fl^l^. £ ^l*HH*f ol E-l *1 -g-oVo} «.«ol g 7 |-=. w o^^ ^1^ 

EVRC ^ 1; 1/2, l/8<^ ^1 7^1 ^^1- -B-^ JL5L ^-gr*r^ ^ 

51*11}. ol 7>^c-H 1/8 ^^Ir^r EVRC f3L7] 7} a]Jt^ ^ ol of^ ^-^-olel-ji 5£i£*V 

3* ^^ltbcf. jel^ ^-o. e^ov 7 i ^51- ^ s^ol aj.o.o. s ^e)§>7l 4=]£- ^B B j ^ 

7>XlJl olo^A-1 °1 5-i *1 ^7} #o] -S-^HM1^ §^ «H^1}. 

5E*1, A>^- s. iS l^ ^ .g-ov^ ^^ol H7 ) 71- ^ ^ ^ ol 7 l afl^-^l 
^■Br Jf^HSL ^<9th=k o] «^ VAD=H1 5-71 t!r DTX( discontinuous 

transmission)* 5.-E- ^1^<>1H ^-^^SLS. M-Bj-^+nf. ol ^-T^-g, EVRC 3*13 ^ 

^1" ^ *r*<HH SL^£_ aIJto] s.^ Hefl°JoJ ^-g- is. «-^5)-£l£^- ni^ ^i^ell- ^g- 

<LsL*] sflit ^ wl^- M*H>*lfe- EVRC<^1 cfl*l « «j-°>*- ^H*}$3_ou|-, o>efl 

<35> s_ 1-1; ^-S^f°i , EVRC^ ^^el^(RDA; Rate Decision Algorithm)^! ^ 
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0030001330 %^ <&x\: 2003/12/3 

<36> ^ i-g- EVRC4 lyf *4 ^(high-level block diagram)* 44M1 3M4. £ 1^14 

^^-^ 8k, 16bit PCM(pulse code modulation) .2-4-2. ^4^, -^Jis^ #^£r ^1: ^ 
<£jl4w(RDAH 4*fl ^t^l 44 Hsfl°J^ 171(^1- 1), 80(^^1- 1/2), 16 (# 

^1- 1/8), 0(l:^a) 4-^4 371 # g±= 44^ cflolEjolcf. 8k, 16b it PCM ^5.^ 
160 ^#(20ms) #3)2] ^r^o] EVRC ^JlsM (encoder ; 100H1 <3^€4. 

4*11 #4(Noise suppression block; 110)£: ^-S.s\-7)S] 44*eH ?1^b|, H.efl<9 
3L s[n]# ^444 #^14^ ^s)^ S44°11 114 4^ 4^-8: -§"44 >0 
3L» 4*lltr4. °1 -f-4tr s'[n]£- RDA *4(120)4 <3 3-2.3. 4-8-44, RDA * 

^(120)^ 1, 1/2, 1/8, #^3. # S>44 ^^4. ^JiSj- 

-14 (Encoding block; 130) £ o]^ i=HH 4*-&°fl 44 4^4 44^114 (parameter) 

«- ^#44, 4H 4^ #4 (Bit packing block; 140)£r 4444** #^ 4 

£^ sfl^ 1 (packing)*}^ ^thg: *r4. 

<37> cf-g- S ofl u}^\+ «>sq- ^-©1, ^ #3 (encoded output )£- RDA4 4*11 

^^Ir^l 44 £5fl°^ 171, 80, 16, 0 4B4 3.711- #fe4. 

<38> {3. 1] 







l ; 


171 1 


1/2 


80 | 


^l** 1/8 


16 | 




0 



<39> RDA 1-^(120)^8: s'[n]-g- t$°*3g.3±QB\ (bandpass filter)* 4-§-44 0.3-2.0kHz (f(l)) 

4 2.0-4.0kHz(f(2))4 ¥ 7H4 4^-°^- 4 4^! 4Jl ^«-(f(l), f(2))4 44 ^ 

44* ^4 ^(background noise estimate)^ 4*fl ^4^ ^4 444(Rate 
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Decision Threshold)*^- «1 H^S.^ ^^-8: ^tr^f. °>sfl^ ^^r #7] ¥ *fl«H tfltr 
zj-zf^ oj^j^. Tfl^HHr ^ojnf. 

<40> T u = ki(SNR^,.i)B,-,.i 

J-^^VXI T2.1 = kzCSNRa-i.iJBn-i, i 

<4i> <*J7H. ki^l- k 2 ^ «fl#( threshold scale factor SNR( signal-to-noise ratio) # 

°] #^ €■ ^ SNR &<*fl ^7>^olcf. H^r, B f(i )(m-1)^ m-l^^fl 

<42> <H ^ofl ufE^vf «>^r ^^1- ^ ^ ^ofl 3l^r» ^tr 

<43> tr^, tfl^ oflui^]^ Cf-g- Alofl ^Efu} w}<4 z>ol z}- ^3)-- cfl^ofl ^ A)Jr^ 

^>7] ^(autocorrelation) o<M 16*1*11 3H 2]*fl ^€4. 

<44> 16 

= * w [0]/^[0]+ 2.02 *J*]^-[*J 
2] *=l 

<45> <^7}>h, BE f(i) ^ na*n ^5}-^ tfl^(i=i,2)si oim^oiji, %(k)^ ^ijl^ 

^>7l^7fl^ ^€ thr 0 ^, Rf (i )(k)^ cfl^-f €^ <y^i impulse response) 
3 ^7l^7^1^om-. 

<46> ^ ^(B m , i )ol <H^7fl C}~g- 3^ ^ #-g" 
3 sj-^-g- q-Eftfljl &th 
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<47> if ( 0 < 0.30 for 8 or more consecutive frames ) 

^ = min{ E im m,i , 80954304, max{ 1. 035^ lf , +1} } 
else { 

if ( SNS^u > 3 ) 

B^ =min{ £ , " ! ^ !( 80954304max{1.005475 fw . M ,5 m _ M +1)} 
else 

B^ = min{ • ,80954304, B m _ u ) 

} 

if ( B^ <lownoise(i) ) 
- lownoise(i) 



<48> 



3 *r^Hl 4^, m »l*fl ^efl<y^ i tfl<*<^ ^ m-1 «i^fl 

#2}- t}]^ oflui^l (smoothed band energy) E SM m>i , ^ m-1 «]*fl ^efl^^l i «I*fl 
^Iscfl^a] SNRm-i i°ll 2]*fl ^*fl^. 
<49> o]o} 3<HH <£ ^ 5i^o] ( 87 fl oj^-o] Hefl oi ^ov ^-7] ofl^ oj 4=. (long-term 

prediction gain)°l £ (^l^r y o v ^^r ^#^")^ ft*] 0.30^.i=r ^ ^-f, ^ #^8- 

(80954304) # ^3b8r 3^r. 0 ^ S3t°l 0.30SL4 *M , ^ Hefl 

SNR°1 3iH=f 3.&, ^#2)- = 31^ ^ 1.00547*11 ?J ^s) 

tl-. SEtr, ^ ^ol ^^^cf 4 0.13 , ^ #,g-°- n] 

3 ^ *}vg-cq a^^-i- #]*lcf. 
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<50> -g-^ ^o\)A^ t .Aiii^ §<H*1tt ^A, ofl^itfl ^AA °l°>7l 

^ ^ ^AA f^l 4=1 ^JEL^l i*l£]7fl 5=H, ^ 

#2] ^OJS. ^71 ^ #-g- ^Jl^^ofl o^V ^ #-g-^ #<H^?fl ^4. 

M ^-g- 7 3^1 ^JLe^l ^ ^^ofl rq-H} ^-g-ofl ^4 1.03 

Hfl ^£ 1.00547UH -^JLS ^ 7^^711 SH, 4^ ^ 37 l7> 3g ^ tflc* oflui^i 

°\]^x] 7 } aliE^ <H^*V ^^Hl ^ ^ 3-§-°l 33 5*1*1 31 ^1 

^ ^^1- ^ ^o] $3 #7H>711 l %^ )( t^e^ tfl<* oflui 

<52> £ 2a2f 2b^r zj-z* l£- ^o]^ f-S}- ^4 ^-ov^ EVRCS -f-ss)-^ ^-f tfl^ is] ^ 
^3 31^3-°^ #7>*>ji 53 -i- 3-<a« ^ sa^K 

<53> £ 3a^ 3b^r ^4 A}-§-*}- -^31- -g-^ EWC S. ^-S.^ ^-f tfl 1^ 

¥ ^3 *1*H1 ^^r ^<^m ^^^^ S^ojcf. £ 2a ^ 2b^ 

^--S-^ ^5}- 0 c tA o v 4 -B-^^r ^-^^ 9XA. 

<54> ^^-ai 3^1^01 ^. 7 ] a)l^ols. 40. ai^ ^-ol ^(residual )^ ^l^^oil 

cqsfl ^9]^A. 
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<55> 

P = max 

[^*Va1 4] 



I I ^[0]J J 



<56> d\ 7 \^, e ^ ofl^ .2.*}- ^lJl(prediction residual R„, ax ^ ^1^- 7 r 7l^$^- 

^ Til^S] ^tfl&oH, R e (0)^=r ^ $L*\ X}7}^&^2) 0^ T^l^olcf. 

<57> <^ 4ofl ^jl^(dominant) ^7} ^Tfl^Rr ^ a] 

<58> ^*VAl 40} X]^ e - c^o. Alofl c^fl ^^^Cf. 

<59> 10 

4«]=^[«]-£^'[«-i] 

<eo> o^H, S '[n]^ #-g- ^ ^]Jl°H, aj^r ^ Hefl°J^ LPC 

<6i> ^, ofl^ j2.*> A]jr^ LPC^l^ofl 21*11 7l]^€ Ai^sf ^ ajj^o) o.*H^r. 

<62> £. 4a ^. £ 45 ^ z]-z}- ^ s)*} (dominant pitch) ^-gr°l ^fl^Rr ^iJl^ =l*§x] a] 

J:^ £efl«?j <^1^ .2.^1- -tlJl^ cl]« M-EfMl Sell°d -2-*r ^IJUframe residual 

signal)^ ^Hl ^ ^*17> ^7fl<5Rr ^-f (£ 4aHl^r wl^*] ^ 

7> ^HSr^l ^ (S. 4bHlxr l-fl-^!^<?l iL°Jcf. 

<63> £ 5aS]- £ 5trb 4^ £ 4a^ £ 4b ^) _2.* r ^Is^l * r 7] ^^r-fi- ^ ^-^ ZL^ ^ °. 

3L S Al^ Jf«.oj R^O) ^^l^Cf. 40^ AJ.^^. tij-cq. ^ , ^J%& ^ tfl 

^^*1 7f7l^-^7ll^ ^-8- ^>7l ofl<% o]^- ^HsKrt-ll, ^ sq^l7V ^fl^Rr 5a) 
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P7> 0.67923 €■ &-§- ^Tfl £)uL, ^ 2l^7> 5b)°fl^ 

|3 7> 0.2616 *t-8r £7fl ^cf. 

<64> Ol^] ^ofl <£o>-g-CK ^ tfl^^A^ Zj-71 ^ ^Tfl^l^ cfl<* oflui 

tiiia*H tfl^ °11M^7> ^ <y7il*l s^cf #^1- is, ^ <$n*] ^ 

1- 1/23., ¥ 0 J3)*1 S.^Cf *)-_oi£ ^^1- 1/83 oj^Tfl Jf^S^ # 

<65> o]a^a^ av^^. h]-4B- 7l^S <?H, ^. ^o. ^.s. ^(dynamic range compression) 

^ 7 0 V^.( p itch enhancement) ^.^^Mr ^)9l^:^-. 

<66> £6^i ^olH ^l^r^r -g-^ 7 fl^£olcf. A^^- ^&|(610HH 

^ SLt]SL ^l^ofl « ojs- *|H(AGC; Automatic Gain Control)^ ^tr -g-^r ^ 

(610a)2f 43^ 5L*&<% e^*V ji}-^(610b)ol 7l*l^-(Base 

station; 620HH^ <>]%>\] ^£l€ ^}Jl7> EVRC ^fJL7l(620aH £|*ti ^sj-s]^, 

3^3°-3 #^71 (630)1- ^J:sK630a)£H a>^> 7 > #^ Aisl- # 

<67> £ «V^£- £ 3)-^ A^cj- 5g*r E i (610HH°| 7>-^ o) ^ ofl o] ^ 

-8-^ ^ ^2K610a)2r &tfr 5L*i<*\] Zr7)& *l*ie)(610b)» ^^f^- 5U^r 

w>, ^ ^ ^ #*]bH cflsfl ^13il3 #^-S-rq-. 
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##^r ^ 51^ #^-°r c H-7- #JL, EVRC^ ^#1- ^ <^JI^#^ 

» ^ CD ^ ^^.ofl tfl*fH%r -g-s- o}-^ ^A7> ^<*fHfe ^ # 

^T-fr AGC^l ^-^t}. 

AGC^ Al^V^o.s. a] em a] ^(attack interval) ^IJH- ^ji ^jfl aIJ:^ 

4x5] 7> M-^- ^ AVfHMl # *r 5U71 nfl£-°ll €■ i^7> 7fl^^ ^ofl #!-t- 

^Til ^ AGC^r oje^V ji)-^^- 7>^o.S. ^^*>7fl ^M, £E*V aV*H ^ 

-§■ # *r SUtt u o^°14. SE °fl3>|, ^T^tf -g-s.( dynamic range H tJ-e-TSfl , AGC 

#JI ^fl^m «fl *fl>$*Kr ^^7} ^ 7fl^^O> ^Cf 

^ n i^THH q-o_^ ie}^ i:§K saturation) 3^1 ^ ^l^f. 4^ , , olo^ ( 

^ 4ftfl #3j- ^ ^ #*1<2] s.^cfl g fe agc ^^^ojcf. 

« 7H> 3^ Ji ^*>7l ^*fl^^ ^tfl^^ ^.s.^. 2 a>*>^ AGC1- 

AGC7> ^^.§>cf. 
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<7i> £ 7 o- AGC* ^«8*>7} ^ ^S.o]x^. Ajjr s [n]-g- o].g-^ a]jt E fl 

Hfi l f [n]^ ^ i« l b [ n ]-i- 31 , 31 *t l[n]# 1 [n] <>] ^ 

avs)^ o]* ol-g-^ G[n]^r 3l#S r JL, °1^7ll Tfl^ G[nH 4lJl s[n]# 

§*H #^ zm y[n]^r Tfl^fl ^tf. 

<72> Oj^ofl^ £ 4 l-^o] 7]^ £^-§; A>-g-*H ^^^lcf. 

<73> ^ 8^ ^1- ^J2. AlJr sfnjofl cflefl ^s}. Aij: eflif i[ n ]# JEa]^ ^ojcf. i[ n ]-g- 

«H, 3lHM ^-ifl(ATTACK)sf (RELEASE)* °l-g-*UrHl, 

¥ #31!- oj-g-^H ^llt ^H^Tfl ^el^Ki^N *±A*] efl^sl s°j=oi ^AA^-. £ g 
<HH Lmax, Lining AGC ^e]^ ^1^7> 7>^ ^ s| cfl ^ 2^3Jb8: AA^A. 

<74> Ajz}- n ojjA^ a] jr efl^o. 1 si ^ (RELEASE)^ ^-g- ^ tb ^ w o v ^ ^IJl. efll^l 3l^*r 

^^(ATTACK)^ ^-fc ^°o v ^ eflfsl Tfl^Hl 3l*fl oi^^^^. 4^ , aj- 7 ) ^ 

^ #31^ ^^31^ Al^V a o >^ ^wj-^o] ^ o. a] #( RELEASE 

TIME)JL^, ^oH 1 ^ ^-f a] 7>( ATTACK TIME)J15. £ 9 5 £ 10* 

°l-S-^>^ AA ^IH* 31 IS 31^4 ^« 0 H> a]^ Eflig ^av Hj-aj^- A^*v4. 

< 75 > ^ f S Q# A>-g-^o^ 7^y%^ a]^ efl^ ^a> aj-^^. Aj^^Vcf. 

<76> ^11 <g 7l ] ^^^1 (current peak)^f ^^fl 3^*1 o}^ ^(current peak index)* A 

A ^7]^A^-, ^tfr Aij: efl^ {l f [ n ]}* ^JL ^rfl^ {| s [ n ]|}iL5. 

^7)A^A. 

<77> ^12 ^TllS ^T-fl ^*1<4 ^ ?]^it 7Jaj^, |s[n]M ^7fl p[ n ] 

&A acf^ p[n]# |s[n]| ^7fl ip [ n ]^- n o_S. 



45-17 



1020030001330 



#^ <y*>: 2003/12/3 



<78> if ( ls[n]| > p[n] ) { 

p[n] = IsCn] I 
iptn] = n 

} 

<79> *f|3 cj^s. #ifl£ ^^-^1 (decayed current peak)# Tll^tr^. #31€ Q*H ^¥ 

<80> 

pjn] = p[n] x exp(-TD / RT) 
[^tj-Al 6 ] TD = n - i p [n] 
<8i> o}7H, RT^ ISIS ^l#(Release TimeHcf. 

<82> ^4 cj^ S 3^ Ajjr efl^ p d [n]2f | s [n]|^ ^ # # €• ^«fl 

<83> [^*VXj 7] l f [n] = max(p d [n], |s[n]|) 

<84> ^5 ^TflS ^12 *j] 4 ^-TflS] 4^^- n = 0 oflAi A] <5}-<5r}ct) A}^ 27}Al?lDj ti_V 

3*9"^ 31 1 {l f [n]}-i- <2^K 

<85> 4-5--S. , £ 10* hv^ a] j: ^ ^xy 

<86> #7113. ^7fl ^^^1# 0JL3., ^7fl 3^*1 «?l C j]A f o]&\ Al^V AT3 2:71^^1, 

^ elll {l b [n]M- ^IJ: #3 {|s[n]|L2-3. ^l^ltf. 

<87> ^12 ^-TllS ^7fl ^*ls+ ^7fl $Jf.*l ojcj]^^ 7^^. n n + AT 7}*]^ a]^ 

•a£^-(time window) <?HH ^| r«-g- #<>H , zi ^7fl $3=*] p[n]°.3, n a] 

t> oi^il^l- i p [n]AS. ^*M}. 
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<88> p[n] = max({|s[]|» 

<89> a$7)*\, S 2\ n ^ n + AT *>*HcK 

oo> *H3 cj-^s #ifl£ ^^fl Tfl^t}. 

<91> p d [n] = p[n] x exp(-TD / AT) 

[^^VaI g] TD = ip[n] - n 

<92> ^14 ^S. <x^*} t±3L ^ p d [n]4 | s [n]|^ ^ ^ 
<93> j^^j.^ ] b [ n ] = max(p d [n] , ls[n]|) 

<94> *fl 5 c^S. *112 ^|4 t^l^ n - 0 <^1^ ^^>c^ X\#^ ^ 7 ix\?)v\ *Y 

4«H eflt {l b [n]}# <*^4. 

< 95 > a]Jl efllS {l[n]}£: A ^l^^l tflsfl ^« 0 vig a}jt 3)^:4 Aljr gflig 

<96> 22 j l[ n ] =max(l,[n], l b [n]) for t =0 t ew( 

<97> ^ 7 1A^ tmax ^ A^ 3|cfl <y^ojtf. 

<98> a]s efl^-g. Tfl^ nfl, <>) ^ (ATTACK)^ H s|2:(RELEASE) a1?> ^ ^^Tfl ^Sflo> 

nflsflo] J^sJ-sl -g-^^r ^ ^ ^-o] ui^ fj-cf^C^, 

20ms*l 1 &o]Hl-'3) ( ^sK^V '1000 / ( <H«H# + 3] ^("vibrating") Sfl^ol 

1-1 <r $14. ^r, <H^-§- 5ms, 1^^# 5msS. ^^^^ 100Hz^ sfl^-oj s.^] ^q. 
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. nJ-eM, ^ 30ms ^ ^^o> A GCS ^fl^* H o v *ll" ^ 

<99> ofl^. §<H, Ol^^- ^Tfl Isj^f BO]. 5 711 ^ 3 ^ -g-^-g- -§- ^ &Cf. 

^B]^]^}o] &o_i£ o.ov ^ «.o] ^^£]o] ^cf nl^Tfl ^u}-. §M^ ( 

1E]^ BH>5 7ll tr^C-g-^ S-^ofl ttj-S}- HHViHCHr 3 £.£7 Cf#) AGC 

#^ <U3 2}-^ ^^M- *\?\7\n sH^I, "^^-(fundamental)" 

<**fl£lJl "7l^-» Ji.^ ^=.0] ..3J.O. ^(harmonic distortion)"^ iM*>7fl € =t= 

^l(pitch)"^- ^tq-. 

<100> ^7]2\ 7^, ^7} ^7} 7^3iS\7]) i5}g\T£ A}!}-*: ^711 

^ ?H ^o_xt\ > a>^-o] -g-^o] s-o^ JjL«.oj] rflSflA-^ c^em x\£% fj-Tll ^^fl^ 

^-S-^ <>1^°] #0^^ ^-t- *>fe ?H #i=f. 

^*Ur 3^ AGC $a°H ^* ^.^>7] ^SL^V A^j-ol^, £t V Aovo] ^ 

<101> 4^5. ^ -g"^ £.^1 ^7^ 53*1 7 0 1-S]- ^^a)oH cfl^fl -t^^-Cf. 

<102> #5}. ^^e|o] ^Al^. 40] ^> 7l ^ ol^. p f ^^j^ ^£ A]^ 7 |. 

EVRC -^315}- -4^H ^1*1- IS. -^Jis}-^ ^ 51 <5>^ 5Jolcf. Ufn]-, Oj nflo] ^3 34 

<103> Tg^o^ A>^-tr ^3 -g-^ S^-i- ^, ^fl*] o] Tj-gj- ^ ^ ^ 

-t- ^ii7ls. trcf. 
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«- <y^*Rr *M Jlui]- (masking effect H ix)-^ a]Jl5] H^-t- <y^SMl s}^ 

^-8: °i-8-*r ^ <^&i ^3 s.^ # ^>-g-s|^ 

^tfl 7>^ ^^l^KATH: Absolute Threshold of Hearing), <M ^(Critical Band), ^1 
^l^f (Simultaneous masking and the spread of masking) S-^-i-^g- a>^-§}^ 

x^n, °) S.^.^ MP3(MPEG I Audio layer 3HH£ ^>-g-^cf. 1 ta ^ °fl *\ a}-^ a]^ -g- 

<105> £)rfl 7 >^ <3 211*1*7 ^o] ^7>7> ^ -g-(pure tone)* #*1*> 

^t-fl sl_S.tr 3)± oflui^ojcf. o]^- Fletcher^ if^^^, Terhardt7> 

<106> [^a1 12] 7;C/) = 3.64C/-/1000)- os -6.5e-°^ /no0O - 33) ' +10- 3 (//1000) 4 (dB SPL) 

<i07> c^71a^ ( SPKSound pressure level)^- ^ SHW. 
<108> ^^ofl rtf^. s)cH 7>^ °]7fl*l ZLSflH^ £ 8^ ^-cf. 

<i09> <y^j tfl ^(critical bandwidth)^- aH-o] ^3*1 tfl ^ _o S ^€ 4 s 

oicf. ^ ^1 ^(masking tone)# a}°H $X$= ^--g- ^Q6\] tfl*V <y?ll*l 

(detection threshold)^ ^r^M <M cfl^s. aI-oH -fMsM, Jf 

so] o] tfl<*j3-,§- ^ o_<a oj^]^^ ^.^^i ^*j-cf(£ 9(a), 9(c)). ^, ^ *H1 

oj^j] cjl^^iicl- ^ ^^)^}7} -fr^^H =L °j7fl*ll- ^ 



45-21 



0030001330 2003/12/3 

±.Z\7\} s\o] d ^ 1-^711 ^4. d}^7Ws, *>3fl ^(masking noiseHl ^ $ 

^^oflA^ 7^ o^o] ^\lr±(5L 9(b), 9(d)). 

^111^ 2 0 69 

[^eVX] 13] BWc(f) = 25 + 75 [1 + 1.4(f/1000) ] ' (Hz) 

<112> BWc(f)^ <3#^M*1#, Aj*fl O-g-ofl ol^A^ o] 7 jo] ^ 7 |. <fl Al ^- n>^ A ] ^ tfl 

^ ^jfAS o)^o]^ olcfjl ^^>^ ^B^tf. 3= oj^| cfl« A>o] 

^ Zt^^: M.^- 1 barkS. ^-5-^ 14^ ^^HM" bark^ ^H^K 

<113> 2 

[^•§VXj z(f) = 13 arctan(0.00076f) + 3.5 arctan [(f/7500) ] (bark) 

<114> *M (masking)^ ^ -g-<£<^ ^*fls <?]*fl r}€- #3*1 &7fl 

-^a] ¥ 91^) , *>M-^ €-^-§~^K t one-mask i ng-no i se) <>H , ^ 

^l-M-^ ^-g~^-AHKnoise-masking-tone)olcf . ^-^-^Tr ^ofl <^ltr 

eej^. ^ g.o] ^|7l«2)- ^#7]-^*!- ^(predictable threshold curve)!!^ 

°>2fl°11 %M°> #-§--S-*HlTr €-^-5~^Hl°fl^ *M*K masker )$}- 2] ^sfl A>(maskee)^ 

<*j^-i- ?M4. ^, 7 0 V*> ^-o. ^7>q- s. ^lx>^ <y?H r^ofl 7 l^nv 

(basilar membrane: 7l2kos>|, 7)^\^-^ nfe^- ^34^-^^ ^^o] ^o^cf 

fe- 3J°1 S^Hl f^tr A^-Br -fl^sH, ^tr ^S7> **V£^ 
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<H5> cfl<*7j ^]( inter-band-masking) ^S]^ ^, °J 31 ^ *4H Si 

^ ^l^tt 4^ cfl<*<^ #*i oj^^ofl^ o]z\*v ^-ai- 

<H6> Oj^l ^^]^O.S. ^o>^ 3}*1 7^ ^]^o]} tfltflAi #^ti7lS. 

<117> S. 10^ ^ H31°j£l ^.tqo. ^JrO} 3]^^- #^*}7l "-JEoltf. Ol^ X) 

^1- ^r^K 1 °J ^ -° S ^tJ ^(1010, 1020), 5.^*1 ^ ^1 <y 7^1 (GMT : 

Global Masking Threshold) ^^8: °1 -§-*r°^ (1030 , 1040) GMT ^ o>sfl Jf^-g- ^ ^} jl 
(1050) SL*} ^*]«- 7^^(1060, 1070) #7] ofl«§r o]^ ^o] T^JEIS, -g-^ ^-8: ^ 
4i5r^^ EVRC 71^1- 7i^ ^JL^^lAi yj^s]^ §3 #U *r $1^. 

<118> <g*\ ^-o], ^ ^7} ^ ^ ^7> *i^m 

7j-f(<2^ 8 Hefl<y ol^- ^o> p 7 > 0.3 ^7>§>7ll tfl^ «^ui^7> 

^ ^tfl 7>7l^3]- -2-*r wis ^sq^, =eH<a iflofl ^ sl^7> ^7fll- 7^4. 

3711 S^ul, H^^l ^7^ {3^ ^ ^cf. 
<119> olsq- ^ x^f- ^ <M*1^ uflTH^ O]^ -g-^ ^ S ^ 

^ 7|4 -g-^ ^ JfsS}-£l^ , tiV^oll, ^ ^-#2] Hefl^l-^r till 

3 SL^JEIS. tfl^ oflM7l7> ^ ^ol ZL ^ ^711^171- 

711 €^f. ^5}Ai ( -g-^ ^^ofl^ ^7ll^7> tifl^ #^o] ^3Eofl nf-ej- 3^ 
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<120> =lz]^, ^-ovoii^ ^ ^7i°l ^zflsW te, ^^1- ^ M^l^r ^7>*Kr 

3*7} <33*i-*l ^ P^V 3.7) nfl-g-ofl ^f- ^ °j7jl^7> 7] °\ ^7>«M <g£ ^ «>] X| 

<£, i=r<&tr 3-§-°l ^^^1 -B-^ ^^-i- ^*>7l 

(Rmax)* ^-7\*]7]JL oflu1*l(R e [0])» #^^0) *Vcf. o]^. sf\^d\ z\ 2 e1 |oj o. 

^iHl cfl^fl "cf^ ^B]^(MTNF: Multi-Tone Notch Filtering; 1050)"4 "3-*} ^^Ml 

7^(1070)"^ ^ cjTilS. ^e]* ^r^tr^f. 

<122> O] - 2f^^ .£*} o^o] o}^ ^Sf^ ^^HH ^l^^^C-fl Zl Ol o-^ Cj-^-oZf ^-Cf. 

GMT Tfl^r-g: ^4^r ol^^l «fl-g-°14. 0}°-^ SL*} <$<*°])*\°) ^e]^ 

^l^^l iLtf €- Sfl^ # ^ &7l ufl^-olcf. x\s.6\) al*><^ 4^0] ^-^H, 

ix^o] ^sfl 7^ 0.4 _o<q sfl^-o] Hcf. 
<123> ^Sns. 5)^ ^ ^ ^ ^E^sf iL^> #3]- 

-2-*Rr 5°fl y>s} ^-o] i 0 7fl^ o]^ Afl^s. S ti. E ^ ^ c^i^oi 1-7}^ tr 

* 5H= ^If^l c^7l (excitation signal )S ^^1" ^ $14. EVRC7]- 7^1 

-L>«- ^ 3)^1 20 ^#0)11^ 107^ Tfl^* ^ ^ c^l^o.^ 21^1 
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711 S^*Rr VZL^JL # ^ <U4. 4^ ^ ^] ^E^^ 43£ ^4^ «^^ofl^| ^IL ^4^r 
^£r*-§- HtflS. ^ ^fl til ^ws.n>^. q|^}es o_4 Al^ofl^c u] ^Jl ^^-#^> ^ 

*H*Hr JL^« 5Hr4- ^31, #4 0*4 3jJ^ ^^.s-o. 444^ 4^ ol 

4# ^Bl* A>-g-^ El (1010 - 1050 W tfi*IH ^13.2.3. #^^7l 

3 $4. ^ «9X|*1# *M1 -H-^l^^ PI- ^7> A]^o> 4^, o|^- <H*(H^ Rmax 

» ^7]- a] ?1 71 4 Re [0]» 4^4 7] o> 4^1, 4^ s ^ |E^^Re [0J1- #^*\ f\ ^ ^ 
Ht4c ol-g-^- 4^°U1 -g-^ 4 

71 ^sl -g-4 5.^4 4<3 44 <M*1«- <£<H ^^Hr GMT 4^1 4efl ^-^^ 

-g- ^<*fl>M GMT* <£xt 4^^r, ^2fl^ ^4 ZL ^l^rM" #5HH 4-8-3 

^4>- cfl^jo] 8kHz<H i 3445r.iL 3^4 ^av 43^ ^4 4-g-4 ^4. 
(1) ^4^ ^ g SPL ^^4(1010 - 1030) 

^4, 01^ -g-4 Ai^( 8kHZ) i6bit PCM) -I- EVRC4 Hefl<a 3714 1607114 4tt ^, 

514? ^&H1 >£4(FFT; Fast Fourier Transform)^ ^*fl 2| ^31^4 160 967fl 

^ 0^- ^1- 7fl^7V 256°1 5)51-1=. ^4(101051 3rfl^ 4^). 4 H 31^1 4 °m 

SLt)SL s£W s[n]# FFT ^°1 N(=256)4 Ml tflsfl 4^44 ^-ol 3^444 
(10104 3^-4 43). 



<128> 




4«] = 



[^4^1 15] 



45-25 



0030001330 2003/12/3 

<129> ^[S. x[n]<Hl tflsfl FFT* ^(1020)^ ^ 16^ &<>] ^ ^ 

^ AijE^ ^£(p 0 wer spectral density(PSD) estimate) P[k]-fr ^^^-(1030). 
<130> [^*V^l 16 ] Plkl = 90 + 201og 10 Xlkl (dB SPL) 

<iai> o]7}*\, X[k]^ x[n]^ ojAl ~-z)6\] ^(DFT; Discrete Fourier Transform) ^rf. 

<i32> ^ ^ *m ^o_hi^ 7l ^(playback levelHl ^*fl ^ &J>JELS. 

<133> ( 2 ) ^-g. ^l*}^ a-o] 

<134> cf^- ai 17-g- o}^s>^ ^sj-^ § ^^-(tonal set) S^l ^M^i}. 

<135> -g-^HH 3]^£cf. 

<136> j^^VAl 17] St = {P[k] I P[k] > P[k ± 1]. P[k] > P[k ± 5] + 7dB> 

<137> ^, «fl^ #-g-iL4 ^ ^o. £ fe -5^- ^ w.^ S. ^ofl ^7>^Cf. 

<138> § ^ S T ^ ^*m5L-^Ei 1- *Hl*KTone masker) P TM [k]^ t^Aio^ 

<139> ! 

P m [k] = 10 log 10 2 10° (dB) 

18 ] 

<140> § dB ^ vflofl A <M tflSH ^ ^-^^r ^ *Hl*f 

(Noise masker) ? m [k]7\ ^J 2 ^^. 

-PM^[^ = 101og 10 XlOP• m •'' :, (dB) 



1 + 19] V^jl^^ft^U + Aj} 
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<142> r . 

<^7H, £fe £}-§-^ O-i^L ^sI^tt oj7|] cfl<* vfloj ^^e^ ^(spectral line)^ 
(geometric mean) 0 ! 1 ^-. 

<143> i 



£ = 

20] 



<i44> o^7l^, l^r u^r 4 ^31 tfl^3 ^^1 (spectral boundary)^ ^tr^r ^tr^JM^-. 

<145> (3) *Hl7}^ 7fl^ 

<146> 7fl^l- r4-g- if 7 }*1 ^ofl #o]cf. ^a), £|tfl 7 >3J 

SHr ^ ^ ^ v -g- *Hl*r# *fl^H^m. 4^5-, 0.5 bark Mh}S] QSL^ -£-*]<*H n 

<147> (4) 7i]rf ^] «y 711^1 (individual masking threshold)^ 31^(1040) 

<148> z| oj^^- j^j] -nj-^ofl o^^ej. s. ^ ^-o. ^j^ofl i^^fl ^^ofl^ 

^ *>*H <3t!1*1# £H*Vt}. tq-g-AioH cq^H ^1^> °J 31*1 (tonal masker threshold)7 r 

<W9> [^tj-Al 21] Twti.j] = P™[j] - 0.275z[j] + SFtiJ] - 6.025 (dB SPL) 

<iso> c^H, z [j]^ joj^fl ^n^o] bark ^. i SF[i,j]^ SH> ^(spreading function)^ 7l^Bi- 

^•^ v ^"^(basilar spreading function)-!- o_^_ a^^^. <iOo]cf. 

<i5i> <y^]^l(noise masker threshold)^ Qo) ;g°ls}ti. 

<152> [^iSI-Al 22] T™[i,j] = Profj] - 0.175z[j] + SF[i.j] - 2.025 (dB SPL) 
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<153> (5) 31*1 (GMT : global masking threshold)^ 31^(1040) 

<154> GMT Tqm L i ] tt t}-§-^H 2)n ^€4. 



<155> 

WO =io 

[^^H 23] 



logi O fl0 oir * [!] + X 10 ° ir ™ [M] + Z 10 ° ^ b ' m A SPL > 
k ;=i »i=i J 



<156> opH, L4 M£r ^ ^-4 #-g- ^Hl^ 7B^olcl-. 

<157> olAj-ofl^ GMT ^Hd^g- oj-g-sfl ^r^Hr GMT °}2JH 5^ ufl<*] 

« ^mAS*), ^ 4*1 n^S. -fr^ltb ^ Re [0]«- #^1^ ^01 7>^>r}. 

GMT o}Eflo]l 7H V <^l*Kr «o V ^^r JEL^ OAS ^E)*Rr °1 $M*1 

«>, ZL%7)} *t ^-f<^ Al^V <*j<* ^BeI^H 1 (time-domain aliasing)°l ^ $X°-B.S., 

°] 2-i t!" MS ^iS^l ^Sfl i2A>0] X>-g-tt <3*|1 W^-g- AjEH^O|c|. ol Wj-^^1 A> 

°l-g-^ 4lJL» ^El^Kr 4^(1050)014. 

<158> A^o) GMT o}e1H il^ ^^1-* #<>H {MBi}&l-Jl SAl^cf. 

<159> MB; = (li, u;) 

<ieo> o} 7 H, ijsq. Ui ^ i*l*1| cfl^sl s}^ ^^oicf. 

<161> cJl^ MBi^l 3-§-^ 4^ ^ i|E) ^ F[k]^ 4-§-*14 ^-cj. 



<162> 

24] 



1-Oi _ 2^(^-1^ _ l + d£ 



cos - — H , for k e M5, 

1, for k € MB i 



<163> o^H, ^Hr <3*ll 04 1 a>o]oi ^ *)-g-^s. 04 

A #S.7\ #7>tl4. c*^ ^ofl cfl^V ^-g- ^Sfl <^^1 ^ a cq ^ Q.001S <§9*r£4. 
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<164> o)6\]A] ^ S. ig+S. °m X [ll]4 o]^ ^o\) t^^- 

(DFT)4 X[k]4 §4<*l 44€ #^4 4-§"44 40] 4^4. 

<165> ~ 

[^44 25] ^ = x[k] x for 0 - k < 256 

<166> o] A>oj ^ofl o]^ QMT# 4^=r ^4^ 4^1^ 444 ^ GMT* ^4 ^ ^4^ 4 

^rl-^r 4*H4^ Jl44 ^44, H ^4 cflu]^ ^o] 4^4. £ 11^ X]^6\] 

44 4f* ^ ^4 44 4-§"44 44<>14. 4^ ^ ^4 444 4*fl4 *i44 ^ 

^H^o] <g£. i^B^ofl al44 ^il q&o] ^j^jl 4^1 °J4 4"4 4*fl -*r-£-4 

ej*fl€ 44% v ^ $14. 
<i67> £ 12^ 4^ ^1 441- 41- .2-4-2-oil 3 -§-4^* ^-f , -2-4 444 Re [014 4 
^» 444 £4<>14. £444 44°_S- S44 4f^ ^ 44^ 44 ^4 
,2.x}- 4 M 4 4^1, 4 44 ^4°.^ X44 44 44 -$-4 444M-4 444 4^ 

44«- ^ 44. 

<i68> 4^s., ^4 44 44 si 4^(1060, 1070)4 44^ ^43-° t5ii7)s 
44. 4^ ^4 €4 4-^5. 4^4 HJfl°J 4^: 4 €-1-1: EVRC 4^H1 ^44 44 
D# ^*!-4(i060). ^44, D^r 44 ^ .2.4- 4444^4 ^4-1:4 444^ 4#4 4 

^ ^p]^^ ^>7l444 4^ i^B^ 4 £ (Power Spectral Density)^ 4 5. ^4 44 
4(Fourier transform pair) 444 4-2JE.^, -$-4 4444°1 44 ^^44 D 4^-2-5. ^ 

^-^17> 444^ 4^44, -2-44 ^B^f N/D 43 ^44 4444 44. 
444, ^4^r <3°444 n/d 444 4«^- 4444 44 ^°344 D 444 4 ^-#4 4 
44^, °H1 44 D 444 -2.4 4£-*4 444 ^ 7 >4^ Jl4«- 4* ^ 44. 
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<169> SLX\ 7^2) EL7\] ^ 7\A ii, , Cf^ S. ^ <^Jf ^ ZL 

<170> (1) cf^ S. jgj% ^.g. <^J=L 

<171> o^o^ ^ 5Z)^7> 7^2] M-EH+X] ^ t^ti] Dill- -g-0|o] 3 o. ) cf- S. ^ 

Ei» ^-g-A]?!^! ^ C] 

<172> ( 2 ) ^sHr ^£<£] «J-^(1070) 

<173> £ ^ofl^ ^S}-^ #5^Rr C-flofl^ - 7^ « o V^o] A>-g-^4. ^ Bi^) 

y o V ^^r ^ « GMT^l^T ^-2}-^ ^^olJl, J=L *m K^e- Ufl^nVS -g-^ 

GMT ^-^ oVsiH oi^ ^-g-#<L> GMT^l Zi°\A . 



<175> r . . 

= J W*] , fork = [j xN/D] and X[k] < T^k] 
26] L otherwise 



8^r4. ^5^, ojE^l ^.g- -g-Sfl §7J Sfl;^ - ol^ ^*V^o]cf. 

<177> - ^ sr^o! o§<* cfl^H ^-5}- H[k]«- ^*fl^r 
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<178> 

Y[Jc]= X[k]xH[k]< 



H[k] = - 

[*r*H 27] 



7 cos 



f Ink ^ 
K NI PJ 



1, 0<k<[Nfp] 
+ (1-tj), [N/p]<k<N 



o*iH 255A>oi^ ^ 7 }*H, Y[k]Q AA ^ ^ # 

<180> #5}- o.^- H [k] %A^L, H[k]^ 7l S] ^ 

^^o] Hfl ^ ^Sf^t^ 1^1 ^ 5>7ll ^JL, tifl^ ^5^1" A>o] -t^^o] 

111 ^ ^M"^: AA QA. ^, 4*1 ^ 4r4*H, 31] 

*1 +7} o>ia ^4^r4 tftfl^o.^. qz\]s\?\] £4. 4*1 ^^0} 

#4 ^2. o]q-ol #7>*>7fl 44- 

<181> ^-o. S( m aj^fl Heflojo^ ^gL£ -s}.- 0303 A]^ ^[k]^ tfl«fl 4*1 7^s\. 4^^- 3 

-§- 4*1 ^r4^ <^ ^Isl- Y m [k], Yjkll- ^-Jl^r ^sHl ^4 (IFFT; Inverse Fast 

Fourier Transform)^ ^^frSj-^r 4l:5L« y 'Jn] o] 4ji ^zl, Tfl^efl £-4(1080). 

<182> #2}. 0 j<* ^Eil- ^-g-Al^l^ 4^4° 3. ^ (linear 

convolution)^ S>7] 4*11 ^ & oflt= (overlap and add) 43M *1jM-4. £ 

-2-4^ & ofliMr 4-§- 44 ^-o] ^^^cf. 



<183> 

[^44 28] L y'wt"]. for^z<«<Z 



y r„i _ frm M + J^m-l [« + ^1. for 0 < « < M 
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<184> ^S] ^tv^i 28ofl>H y m [n]^r m #*fl Eefl«g2] n <£*1) #^&b§- ^nl*KiI, = 

31^ 7fl^S. 160°H, m^t St.v\^i h^^I N - L = 96 ^cf. 

<186> ^1^<?1 ^ ^sRr A^rA QA. 8kHz, 16b it -g-^ ^IJil- A}-g-<5> 

^ ^*>Sl°J^, SLK)£. *±3LSi\ ^^-g- ^-Tfl *>7] ITU-T ^Jl 

<fc «ae1<H^ w o v *l (anti-aliasing filter)^ ^jS& -§-^ 200 Hz^ 
3400 Hz^l ^sg^Tfl -fr^l*>^ 2dBifl2]2] £*>1- #5.^ *>£i4. 

<i88> s. 13^ (a) ^ (b)^ "X-Japan"^ "Silent Jealousy"^ ^-Q>ofl tfl^aj ^<?>^ ^^e] 

S.^SL 13^1 (a))^r 15^ ^-g- ^ <y?fl*l7} tfl<* oflui^^cf 

-fr*l*M 7fl# ^^Vo] 14^14711 ^ -2-^1^. ^Jl(£ 13^) (b))^ ^ 

<189> £ 14 Oj (a) _ (d) - yj-yj- XI ^ ^ Aj^O) EVRC Jf/^Jr^ A] 

^1JL(£ 14^1 (a))^l EVRC -^/^-J:^ ^lJl(£ 14^ (c))# ^.^ , a]^ o]^^7> 
100000* *14-^^«-Ei ^^ 0 Vo] ^e>c^ ^A o Vol 7^1^ ^l^S]^ ^-o]^- ^ 
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fto 

&x}. nalM-, ^2}^ 7jjr(t£ 14^ (b))^ EVRC ^/4i^ ^JlCE 14^ (d))* 



<i9o> [a 2] 









1/8^ 7fl^ 


1567 


29 



<i9i> 3. 2 ^ £ 144] (a) ^ (b) ^IS^l tflsfl EVRC ^-S^-l- ^S}^ nfl , ^ 

1- 1/85. ^fs^ Hefl°J^ 7fl^» M-^^fl ^olcf. ^h}# 7^ Ai^^ ^ 1/83. 
^Jls^ 7fl^7> ^^l #<H#&^& $K!^ ^ SU^. 

<i92> ^o]-^ <£jiiM#jL5. -g-^ -5-^ v °11 « 3 20cfl, 30 

tfl s)^ tfl^v°3. MOS est ^a]^ MOS Efl^B^r ^ ^*rl-§- tfl 

A o v AS -g-^ i2*HH JjV^Jr<a ^ Ai^cfl tflsfl ^-&s> -g-^ ^JL51(clarity)l- ^7}t}7|| 

^SL3- ITU-T mi<£ P. 800^1^ ^l^S]^^, ^ i2*]<2] ^^.o. ^ 7 ].^ ^b^o] 
•t^S ^e] ^r-g-^H ^ (Samsung Anycall) ^7|S 3]^H* r 7ll *>^^ , 

^-i- ^-Xl ^t=K 5^ ^7V 71^ t^aj- ^cf. 

<193> (1) bad (2) poor (3) fair (4) good (5) excellent 

<194> o}Eflo} S 3^ MOS Efl^B^ M ^ l^-E^ ^o]cf. ^-711 g-4}-g- ^ ^--g- 

^ T-test ^ ^*J*r£4. *7ll £4* H^, ^ ^^-ol i^rflolc-il h] 

«H ^°fl>H #^3* ^s]^- 2 - 3^315 fe<>r*M, ^b]^oi <&^6\] 
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<195> [S. 3] 







^4 ^ 




Slam 




1.727 


3.000 


silent jealousy 
(X-Japan) 




1.000 


2.545 


Kurenai 
(X-Japan) 




1.200 


2.091 




°l — —i a -i 


1.455 


2.455 




S. O-Ol 
—1 a —1 


1.545 


3.000 






3.000 


3.273 


How do I 1 i ve 
(Le'Ann Rimes) 




2.727 


2.727 






1.727 


2.455 


Caruso 




2.545 


2.273 






2.091 


2.727 
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±^2003000 1330 ^^ Qx}: 2003/12/3 

$.^2) 3tt t^lH SL^A *J5l^ ^iL] #^0.^*1, 

^}o]b\^. -g-s. ^(Dynamic Range Compression) ^el^Rr #711, ^ 
dH^-I- #sKPitch Enhancement) ^e^r^ ^Tjll- i*^l"b s}- 

2] 
3] 

^12%H1 5a^1, 

^. 7l ^ ojs. ^ H ^ s) ^ > 

^^*tO. S Ajjr efl^^- ^711 Si- , 

#71 31^ ai^ ^if4 q^i^ A]jr efl^^ 7l^*H ^ efl^-g- ^ 

•as] 

^11%H1 S^i, 
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#3- #31^, 
cf^ § ^E-KMTNF: Multi-Tone Notch Filter)!- ^-g-*>^ #3l$r, 

-2-*r ^^Ml #3- (Residual Peaks Enhancement) #31 
# ifj-^^r ^ <5Kr -fi-rq^L ^ . 

5] 

^"71 n}^ s ^1 ^ E ^» 3-§"*Hr #31tt, 

^s} SL^s! *>3fl oj x| ^ (GMT: Glo5al Masking Threshold)!- ^K 1 

°J^MH GMT ^Hd oj-Efl -a^-o^ ^£-«-8r ^Hfl^ <^M1^J1S*) ^*3£)tt m ^} 

-M^. S^O} Hj-^ 

6] 

-g-^ £ffii *a<* *H1 <331*1« ^*Hf 4^^, 
^r^Hrl- ^ ^-^(SPL: Sound Pressure Level )-§• ^frSr^Hr #31 ; 

§ ^1*1- ^ *vsjl* r « 31^}fe #31; 

3^*Rr #31; 
7flt *fsll <331*1» ?fl xvsHf #31; g 
°J31*1« 3l^Hzr #31 
«- ite}b 3* ^'Al -2.^.2. b}-^^ . 
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[3^* 7] 

^-ov^ ^s.ofl 4^ § ±x\ slE^ aj-g-g. o.s. *Rr 53^- 

At^i 3X1- Hj-^. 

S-Hfi^M GMT o>2flofl ^M-^-g- GMT^>^1 W^tt a c^; SE 

x4r ^ tflsfl dt^^ 7J-SJ. ufl^(PEF: Peaks Ehancement Factor) 

9] 
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